Background: Picky eating (PE) is common in childhood but if it persists may pose a serious risk factor for restricting eating disorders. Methods: A community sample of 1055 mothers of children (mean age 3.4 + 1) was reported online on gestational history, early feeding [breastfeeding vs. formula], behavioral problems [CBCL], temperament [EAS], fears [FIYC], executive function [P-BRIEF], and self-reported on maternal perfectionism, anxiety, and on maternal attachment patterns. Results: 17.5% of the children were PE with an over-representation of first-borns (Chi-square = 28.1, p < 0.001). In temperament, PEs were shyer, more emotional and fearful than non-PEs, and higher on the CBCL-PDD, Affective, Anxiety, ADHD, and Oppositional, and lower in executive function. PEs' mothers were more perfectionistic and anxious and scored higher on avoidant and anxious attachment. Logistic regression identified 26.7% of the PEs with the CBCL Affective providing most of the explained variance. Conclusions: At the age of three, PE is associated with a wide range of behavioral problems and with poorly developed executive function. Maternal anxiety and perfectionism may contribute to PE at this developmental stage. Reassuring anxious and perfectionistic mothers may contribute to dealing effectively with PE.
teristics and behaviors, so as to best describe those children who are picky eaters as well as their mothers, in contrast to age-matched children who are not picky eaters.
Picky eating has been defined in various ways, but most definitions include a highly restrictive diet and a neophobia, a revulsion of new foods. A series of twin studies (Knaapila et al., 2007; Wardle & Cooke, 2008; Faith, Heo, Keller, & Pietrobelli, 2013 ) supported high heritability for neophobia, ranging from 60% to 80%. Cooke Haworth and Wardle (2007) found that most of the remaining variance could be attributed to non-shared environment.
Feeding and eating are a central feature of the parent-child relationship and of the home culture (Cole, Musaad, Lee, Donovan, & The STRONG Kids Team, 2018; Faith, Scanlon, Birch, Francis, & Sherry, 2004) , and multiple studies have shown a relationship between parental feeding practices and children's eating behavior and BMI, from childhood through to adulthood (e.g. Lev-Ari & Zohar, 2013) . Picky eating in childhood is associated with poor health. Chao (2018) , reported that the picky eaters in his sample of toddlers were thinner, and smaller, were less physical active, and more prone to constipation than non-picky eaters, and were twice as likely to be sick in the study time-frame. Consistently and extremely restrictive eaters are at risk for a restrictive eating or feeding disorder such as avoidant/restrictive food intake disorder (ARFID; Fisher et al., 2014) . In the long-term, children who are picky eaters at the age of three tend to be heavier than average as young adults and are at higher risk for obesity than adults who were not picky eaters as children (Taylor, Steer, Hays, & Emmet, 2018) . Cano et al. (2015) studied nearly 4000 children from the age of 18 months, assessing them every 18 months until they were seven. Four different trajectories could be discerned: Children who were never picky eaters (51.4%); those who went through an early, transient phase of pickiness (31.9%); those who were consistently picky at each time point (5.5%) and those who were first described as picky at six years of age ("late onset", 4.7%). An additional 6.5% were inconsistent and could not be classified into one of the four trajectories. Cano et al. (2016) found that the children with transient and "late-onset" picky eating were not at increased risk for emotional or behavioral problems and concluded that a phase of picky eating in young children is developmentally normal. However, the early and persistent picky eaters were at increased risk of attention/hyperactivity behavioral problems, of oppositional behavior, and their risk for pervasive developmental delayed behavior problems was double that of children who were never picky eaters.
The goal of the current study was to assess a wide range of potential child and mother correlates of picky eating. The children at the time of ascertainment were all in preschool, i.e. in daycare centers for children under the age of five. These preschool children were studied so as to deepen our understanding of picky eating at this age, when it is relatively common, and in order to inform pediatric healthcare professionals of best practice. In particular, we wished to examine the association between child temperament, fears, behavioral problems, and execu-Psychology tive function with early picky eating, as well as maternal traits that might contribute to stress in the feeding and eating dynamics of mother and child-anxiety, perfectionism and insecure attachment.
Methods

Participants
Participants were 1055 Hebrew-speaking volunteers from the community, mothers of children 2 -6 years old (mean = 3.4 years, SD = 1). The mothers had a mean of 2.44 children, with a range of 1 -12 children. Each mother reported about one child only. Nearly all the mothers were married (93.4%); the remainder in order of frequency were cohabiting, divorced, single, or widowed. Of the children, 52.1% were male. Although over half of the children were firstborn (55.2%), many were lower down in the birth order, including 2 who were 10th.
The mean birth order of the child for the entire sample was 1.8. Most (82.6%) of the mothers reported an uncomplicated pregnancy and delivery. Of the remainder, complications of pregnancy mentioned included fertility treatments such as IVF, pregnancy diabetes, pre-eclampsia toxemia, hyper-coagulation, premature contractions, hypertension, and infections. Delivery complications reported were cesarean section, vacuum extraction, premature birth, multiple births, and fetal distress. To get a representative sample of Israeli preschool children a special effort was made to ascertain children who are raised in closed, strict, religious, Jewish communities that do not usually participate in research the "ultraorthodox". Mothers in this community were ascertained through trusted community key-members, and since they are not internet-connected these mothers reported on a paper form, anonymously. This is the fastest growing sector of Israeli society, and the most understudied (Malach, Choshen, & Cahaner, 2016) .
Procedure
The study was approved by the Institutional Review Board and participants provided signed informed consent. Most participants reported online via Qualtrics (2005) , but a paper and pencil version was used for the ultra-orthodox participants who were not internet-connected. Pre-school daycare centers strategically chosen to provide a representative sample of the population formed the nodes for soliciting participants. Since ultraorthodox Jews are typically very opposed to participation in research, special measures were taken to include them through trusted key members of the community. All respondents were rewarded with an age-gender-and culture-appropriate children's book. All data was downloaded from Qualtrics (2005) into SPSS 23 for Windows.
Instruments
Mother-on-Child Report:
1) The Emotion Activity and Sociability (EAS) was used to assess child tem-Psychology perament. The EAS is a parental report composed by Buss and Plomin (1984) and includes 20 items that load onto four temperament sub-scales: negative emotionality (E), level of activity (A), level of sociability (S) and shyness (SH).
The EAS performs well in different languages and cultures. In the current study, the lower bound reliability estimates of the temperament subscales were: E: α = 0.84; A: α = 0.70; S: α = 0.71; SH: α = 0.65.
2) The Child Behavior Checklist Pre-School (CBCL) (Auerbach, Yirmia, & Kamel, 1996) is widely used to assess behavioral problems and has age-appropriate versions for each age group. In the current study the overall lower bound reliability estimate of the CBCL was α = 0.92; for the affective subscale it was α = 0.53; for the anxiety subscale it was α = 0.65; for the PDD subscale it was α = 0.67; for the ADHD subscale it was α = 0.75; and for the oppositional behavior subscale it was α = 0.78. For the internalizing subscale the overall lower bound reliability estimate was α = 0.75; and α = 0.84 for the externalizing subscale. The CBCL also includes 12 items of free text report, on specific behavioral problems.
3) Picky eating was defined using the relevant item of the CBCL following the Cano et al., 2015 method. In addition, a free text item of the CBCL about eating problems was analyzed, so that the content perceived by the mothers could be used to better describe the picky eating.
4) The Behavior Rating Inventory of Executive Function Preschool version (BRIEF-P; Gioia, Espy, & Isquith, 2002) assesses executive function on preschool children. Two subscales of the BRIEF-P were used, both components of behavior regulation: shifting and emotional control. In the current study, the shifting subscale had a lower bound reliability of α = 0.89 and the emotional control had a lower bound reliability estimate of α = 0.92. Higher scores on BRIEF-P subscales denote more problematic or less developed executive function.
5) The Fear Inventory for Young Children (FIYC; Zohar & Felz, 2001) includes 23 items that list common childhood fears and are scored on a Likert-type scale scored between 1 (not afraid at all) and 4 (very afraid). In the current study the FIYC had a lower bound reliability estimate of α = 0.82. The FIYC has four subscales: fear of imaginary figures and stories (Monsters) which had a lower bound reliability estimate of α = 0.69; Fear of strangers and novel situations (Strangers) which had a lower bound reliability estimate of α = 0.68; Fear of harm and death (Harm) which had a lower bound reliability estimate of α = 0.68; and fear of dark and night terrors (Night) which had a lower bound reliability estimate of α = 0.52.
Mother Self-Report:
6) The Frost Multidimensional Perfectionism Scale (FMPS; Frost, Lahart, & Rosenblate, 1991 ) is a 35-item multidimensional self-report scale of perfectionism containing six subscales: Concern over Mistakes, Personal Standards, Parental Expectations, Parental Criticism, Doubts about actions and Organization. The FMPS has good reliability and construct validity (Frost et al., 1991) . Responses are scored on a 5-point scale ranging from strongly disagree (1) to strongly agree (5). The lower bound reliability estimate of the FPMS in the cur- Data Analysis:
Data analysis was conducted in SPSS for Windows version 23 and included descriptive statistics, analysis of variance, and binary logistic regression.
Results
Description of Picky Eating
On the free-text item of the CBCL that asks about problems with eating, most of parents, who reported picky eating, 69%, also wrote a comment. These comments were read and analyzed. The themes most frequently mentioned were pickiness, fear of new foods, avoidance of certain textures, and a restricted range of food, in particular an avoidance of vegetables.
Demographic Correlates of Picky Eating
Boys and girls were equally likely to be described as picky, and 50.8% of picky eaters were male. Social economic status was not related to the frequency of picky eating, nor was gestational history or early-feeding history. However, birth order was quite strongly associated with picky eating, with 71.6% of the picky eaters being first-born (Chi 2 = 28.1, p < 0.0001).
Child Psychological Correlates of Picky Eating
Means and standard errors (SEs) of all reported child-related variables were compared for Picky vs. Non-picky eaters using MANOVA. The analysis was statistically significant (F (15,722) = 16.01; p < .0001), with significant group differences for most of the variables. Group comparisons and effect sizes are summarized in Table 1 and standardized means and SEs are shown in Figure 1 .
Picky eaters scored higher than non-picky eaters in their fears of strangers, monsters and night terrors. Picky eaters were shyer and had higher emotionality, affective and anxiety problems, pervasive developmental disorders, ADHD and oppositional disorder than non-picky eaters, and more problematic emotional control and shifting than non-picky eaters.
Means' and SEs of all maternal self-reported variables were compared for picky vs. non-picky eaters using MANOVA. The analysis was statistically significant (F (4,721) = 4.37; p = .002). The two groups differed significantly on all the assessed variables, with mothers of picky eaters scoring significantly higher in Psychology perfectionism, trait anxiety and insecure attachment-avoidant and anxious than mothers of non-picky eaters. Group comparisons and effect sizes are summarized in Table 2 and standardized means and SEs are shown in Figure 2 . 
Binary Logistic Regression
The following variables had an effect size of d ≥ .40 in the analysis of variance and were entered into a binary logistic regression equation to predict picky vs.
non-picky eaters: The EAS (temperament) scales of shyness and emotionality, the CBCL (behavior problems) sub-scales of affective problems, anxiety problems, PDD and oppositional behavior, and the BRIEF-P subscale of emotional control. None of the maternal indices had an effect size above .40, so they were not included.
The characteristics of the regression model were: Chi-square (7) = 150.92, p < .001; Cox & Snell R 2 = .184; Nagelkerke R 2 = .304.
Nearly all (96.4%) of the non-picky eaters were correctly classified. Of the picky eaters, 26.9% were correctly classified. The only significant classifier was the CBCL affective problems sub-scale (OR = 1.95, p < 0.001); the greater the affective problems, the more likely the children were to be picky eaters. None of the other potential classifying variables were significant.
Discussion
This cross-sectional study of a community sample of children 2 -6 years of age, found that 17.5% were described by their mothers as picky eaters, with an aversion to new foods and a restricted diet, in particular an avoidance of vegetables. Psychology
Picky eating in pre-school children is quite common; Mascola, Bryson, and Agras (2010) found that between 13% and 20% of children in their study were described as picky eaters at least one time-point between the ages of 2 and 11. Cano et al. (2016) found that about a third of their community sample of children were described as picky eaters at one time or another. Children who choose to eat certain foods and not others may be asserting themselves and developing individual tastes, opposing their parents and/or seeking attention (Rubio & Rigal, 2017) or responding emotionally to sensory aspects of foods such as taste, smell, temperature or texture (Zickgraf & Elkins, 2018) . In the majority of children picky eating is transient and will have little or no detrimental effect on development (Cano et al., 2016) . The children described as picky eaters in this study were very similar to non-picky eaters demographically. Unlike the results of Brown et al. (2018) , there was no elevation of males among the picky eaters, nor was socio-economic status associated with picky eating. However, we found a substantial association with birth order; there was a significant elevation of first-born children among the picky eaters. We have found no published studies that examined the relationship of picky eating to birth order. This might be an oversight or simply reflect non-report of negative findings. Though intriguing, this result requires replication. At this point, it is possible to speculate that parents have more time and energy to invest in their firstborn children, and that this focus might not always serve the parent-child-feeding and eating dynamic well; and may in turn promote picky eating in children. Moreover, it could be that parents of first-born children are less sure of themselves, less likely to assert their authority, and be more emotionally reactive to rejection or perceived rejection of food by their (as yet) only child. Such a risk pathway was described by Steinsbekk, Bonneville-Roussy, Fildes, Llewellyn, and Wichstrøm, (2017) of sensitive parents who avoid confronting their children and tend to respond with distress to their difficulties and frustrations. A similar dynamic was described in a cross-lag study of children 21 to 33 months of age by Lumeng, Miller, Appugliese, Rosenblum, and Kaciroti, (2018) . In this study, the mothers of picky eaters reported more than other mothers that they pressured their children to eat and finish their food.
In our study, mothers of picky eaters were significantly more anxious, had less secure attachment, and were more perfectionistic than mothers of non-picky eaters. The mothers of picky eaters may set themselves high standards for feeding their children, and respond with more anxiety, concern and negative emotion to their children's rejection of certain foods, exacerbating the child's tendency towards food refusal. It is also possible that a tendency to anxiety and depression characterizes both picky eaters and their mothers, demonstrating a passive gene-environment correlation (Dick, 2014) . Although picky eating has been extensively studied (Yee, Lwin, & Ho, 2017; Cole, An, Lee, & Donovan, 2017) , most studies concentrate on child-related and not mother-related variables. When variables related to maternal characteristics are studied in relation to picky eating, feeding behavior (e.g. or parental Psychology style (e.g. van der Horst & Sleddens, 2017) are, understandably, the variables of choice. Nevertheless, it should be noted that the association between picky eating and mother-related variables was overall weaker than the association between picky eating and child-related variables, so that child characteristics explain picky eating to a greater extent than maternal characteristics at this developmental stage. It could be that giving additional support to anxious mothers might be helpful in the short term as well as helpful to their children's eating in the middle term.
We found that picky eaters were different from non-picky eaters in many ways. In terms of temperament, picky eaters were described by their mothers as being shyer and as expressing more negative emotion than non-picky eaters. They were also described as having more behavioral problems, especially problems related to affect and anxiety. Picky eaters were more fearful than non-picky eaters of imaginary figures, of strangers and novel situations, and of harm and death. Finally, they had more problems than non-picky eaters with executive function, specifically with emotional control and shifting. These results are consistent with findings from other studies that compared picky eaters and non-picky eaters. Adamson and Morawska (2017) found that problem eaters exhibited significantly more non-food-related behavioral problems than non-problem eaters, and Zucker, Copeland, Franz, Carpenter, Keeling, Angold, and Egger, (2015) found high levels of affective and anxiety problems, and frequent failures of self-control in selective eaters in a similar age range to that of the current study.
Most of the children in this study who were identified at a single time-point as picky eaters are probably mostly going through a phase and will expand the variety of their diet and their willingness to try new foods as they mature. This is a reasonable conjecture, since in the Cano et al. (2016) longitudinal study nearly a third of the children were identified as picky eaters at around three years of age, but only 5.5% of children remained consistently picky. It is nevertheless interesting and noteworthy that transient, "normative" picky eaters in fact exhibit a wide range of emotional and behavioral difficulties. It should, however, be pointed out that although the differences between picky and non-picky eaters were statistically significant, most had weak to moderate effect sizes. Moreover, many of the variables measured are correlated and therefore may tap into a common dimension. In a binary logistic regression using the variables that best distinguished between the groups, only 26.9% of the picky eaters were correctly identified, and only the CBCL affective problems significantly contributed to this classification function. Thus the majority of the variance of picky eating is still unaccounted for. It would be interesting to follow up the picky eaters identified in this study and to examine whether or not those correctly classified by the logistic regression model turn out to be those at high risk for persistent picky eating and future emotional and behavioral problems.
This study has several limitations. It is cross-sectional by design, and describes only one point in time, so it cannot, by definition, contribute to the understand-Psychology ing of causal pathways. Another central limitation is its complete reliance on maternal report. As Walton, Kuczynski, Haycraft, Breen, and Haines (2017) point out, picky eating is the parental conceptualization of the child's eating behavior, whereas a more child-centered description might reveal eating preferences and behaviors that differ from those reported by their parents. Walton et al. (2017) describe feeding and eating as a relational drama, in which both parents and children play active roles. Moreover, it is a drama that unfolds over time, and the relative roles of parents and children might change over development.
Summary
The goal of this study was to explore the behavioral pattern of picky eating and its child-and mother-related correlates in preschool children. A community sample of 1055 mothers of children (mean age 3.4 ± 1) completed a battery of online measures. Some of these measures were child-related, including gestational history, early breastfeeding vs. formula, behavioral problems (CBCL), temperament (EAS), fears (FIYC), and executive function-emotional control and shifting (BRIEF). Other measures were self-reported by the mothers, including perfectionism (MPS), anxious and avoidant attachment (ECR) and trait anxiety (STAI). 17.5% of the children were described as picky eaters and consumed a highly restricted range of foods, and had an aversion to certain food textures, and an unwillingness to try new foods. There was an over-representation of first-born children among the picky eaters. Mothers described picky eaters as being more shy, emotionally negative and fearful in temperament than non-picky eaters. They rated picky eaters higher on the CBCL subscales of PDD, Affective problems, Anxiety, ADHD and Oppositional behavior than non-picky eaters and more problematic on the executive function subscales of emotional control and shifting. The mothers of picky eaters rated themselves as more perfectionistic and anxious than other mothers and scored significantly higher on avoidant and anxious attachment. Logistic binary regression identified 26.7% of the picky eaters, with the CBCL affective problems score providing most of the explained variance. Most of the children in this study who were identified around the age of three as picky eaters are probably going through a phase and will expand the variety of their diet and their willingness to try new foods as they mature. Nevertheless, early picky eating seems to be associated with a wide range of behavioral problems and poorly developed executive function. Maternal anxiety and perfectionism may contribute to picky eating at this developmental stage. Our results lead to the conclusion that parents should avoid power struggles overfeeding; it is unhelpful to have very strict criteria of what, when, and how much a young child of two to five years of age should eat. Rather, feeding and eating should be a pleasant interaction, in which the child may choose to eat from what is currently available, and not be pressured to eat bigger portions, or to ingest foods that the child does not wish to eat. This is particularly true of first-time parents, and of perfectionistic and anxious mothers. Paediatric clini-
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cians should give reassurance and help mothers relax and enjoy the feeding dynamic. Under these conditions, the child's picky eating behavior is more likely to be a passing phase, and the child is more likely to naturally extend his diet and enjoy eating. Moreover, the picky eating will pose less of a long-term risk for restrictive eating disorders and obesity.
